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POWER CONTROL IN MOBILE RADIO 
TELEPHONE SYSTEMS WHEN TRANSMISSION 

IS INTERRUPTED 

[0001] Power control in mobile radio systems during 
interrupted transmission 

[0002] The invention relates to a method for transmission 
poWer control in a radio communications system, in par 
ticular in a mobile radio system. 

[0003] In radio communications systems, such as the 
second generation European Mobile Radio System GSM 
(Global System for Mobile Communications), information 
such as speech, picture information or other data is trans 
mitted by means of electromagnetic Waves via a radio 
interface. The radio interface relates to a connection betWeen 
a base station and a large number of subscriber stations, in 
Which case the subscriber stations may, for example, be 
mobile stations or ?xed-position radio stations. The electro 
magnetic Waves are in this case transmitted at carrier fre 
quencies Which are in a frequency band provided for the 
respective system. Frequencies in the frequency band 
around 2000MHZ have been provided for future radio com 
munications systems, such as the UMTS (Universal Mobile 
Telecommunications system), or other 3rd generation sys 
tems. TWo modes are envisaged for the third mobile radio 
generation UMTS, With one mode being referred to as FDD 
operation (Frequency Division Duplex), and the other mode 
being referred to as TDD operation (Time Division Duplex). 
These modes are used in different frequency bands, With 
both modes supporting a so-called CDMA subscriber sepa 
ration method (Code Division Multiple Access). 

[0004] In mobile radio systems Which use subscriber sepa 
ration based on a CDMA method, rapid poWer control is 
necessary in order to ensure reliable reception of all existing 
communication links at the location of the base station, With 
feW disturbances due to interference from adjacent trans 
mission channels occurring at the same time. The rapid 
transmission poWer control is required in particular for real 
time services such as speech transmission at loW speeds. 
Rapid transmission poWer control based on a closed control 
loop and an open control loop is implemented for the FDD 
mode according to the prior art, for example as in the 
document ARIB “J apan’s Proposal for Candidate Radio 
Transmission Technology on IMT-2000: W-CDMA”, Jun. 
1998, Japan, pages 39 to 42. The use of the open or closed 
control loop is in this case dependent on the respective type 
of transmission channel. The rapid closed control loop is 
based on so-called TPC bits (Transmitter PoWer Control), 
Which are signaled periodically from the respective control 
ling device in the radio communications system to the other 
device. A base station thus controls the transmission poWer 
of the subscriber station, and vice versa. 

[0005] A transmission poWer principle such as this is also 
in principle intended to be used for the TDD mode, for 
harmoniZation betWeen the tWo modes in the UMTS mobile 
radio system. 

[0006] In order to keep the interference in the TDD mode 
loW, and to stabiliZe out fading effects in the reception poWer 
level, an open poWer control loop is used in the uplink 
direction UL and a closed poWer control loop is used in the 
doWnlink direction DL, With these generally being referred 
to as poWer control. This results in the inner and outer 
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control loops in the doWnlink direction. The outer loop 
measures the quality of the input signal (for example frame 
error rate) and then presets a nominal value (SIR target) for 
the signal/interference ratio (SIR), using Which the required 
quality can be provided. The inner loop measures the actual 
signal/interference ratio of the received signal, and com 
pares this With the nominal value for the signal/interference 
ratio. Depending on the result, a poWer control command is 
transmitted to the opposite end, to change the transmission 
poWer level appropriately. The inner loop thus operates on a 
frame basis and very quickly, While the outer loop varies the 
nominal value only sloWly. HoWever, this type of poWer 
control is dependent on both transmission and reception 
taking place permanently. The folloWing text considers in 
particular the poWer control process in the closed loop. 

[0007] In many situations, for example When there is no 
data to be transmitted, for example in the case of discon 
tinuous transmission (DTX) of radio frames, the transmis 
sion betWeen one terminal, for example a mobile station, and 
a base station is, hoWever, interrupted, at least in one 
direction. It is then either impossible to transmit a poWer 
control command, and/or no signal is available for reception 
measurements. The latter situation is important at the time at 
Which the transmission is intended to be resumed, in Which 
case, hoWever, the transmission poWer level is then unde 
?ned, as a result of a lengthy interruption. Furthermore, in 
this situation Without an input signal, both the inner poWer 
control loop and the outer poWer control loop are inter 
rupted. The described problem occurs mainly in TDD sys 
tems, for example in UTRA-TDD, When the transmission 
there is interrupted at times in the event of discontinuous 
transmission, and the poWer control loop is hence also 
interrupted. In the case of CDMA systems using an FDD 
operating mode, this is generally not critical, since at least 
control information is still transmitted during an interruption 
in the data. 

[0008] In the case of present-day systems, the transmis 
sion poWer has a safety supplement added to it after an 
interruption, that is to say transmission takes place at an 
increased intensity. HoWever, this produces unnecessary 
interference. 

[0009] The invention is based on the object of specifying 
a method Which alloWs improved transmission poWer con 
trol during interrupted data transmission in a radio commu 
nications system. 

[0010] This object is achieved by the method having the 
features of claim 1 and by the communications system 
having the features of claim 15. Advantageous develop 
ments are the subject matter of dependent claims. 

[0011] An “external” signal is advantageously used in 
order to maintain the inner poWer control loop and the outer 
poWer control loop When there is no data signal. PoWer 
control commands are preferably transmitted unchanged to 
the transmitter in this case. Due to the lack of data or data 
signals to be transmitted, the transmitter knoWs that it must 
?rst of all accumulate the commands, and must then correct 
the transmission poWer by the accumulated value at a later 
stage. 

[0012] In principle, the commands can be added up in the 
transmitter and in the receiver. If they are added up in the 
transmitter, the sum can be transmitted to the receiver at 
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regular or irregular time intervals. The operation of the 
method is thus also possible, in particular, When the regular 
transmission of poWer control commands is also impossible. 

[0013] If there is no poWer control command data input 
either, the already transmitted values are advantageously 
kept constant in the receiver. 

[0014] Alternatively or in addition to this, it is also pos 
sible to form sums of the poWer control commands auto 
matically in the receiver and/or in the transmitter, With the 
sum being transmitted With a time delay during transmission 
pauses in the uplink direction. 

[0015] The sum is advantageously corrected using an 
“uncertainty factor” Which is obtained, for example, from 
the number of poWer control commands Which it has not 
been possible to decode. 

[0016] Exemplary embodiments Will be explained in more 
detail in the folloWing text With reference to the draWing, in 
Which: 

[0017] FIG. 1 shoWs a block diagram of a radio commu 
nications system, in particular of a mobile radio system, 

[0018] FIG. 2 shoWs a schematic illustration of the struc 
ture of a TDD radio interface, and 

[0019] FIG. 3 shoWs a block diagram of an exemplary 
implementation of the inner and outer control loop in a 
transmitting/receiving device for a base station or subscriber 
station. 

[0020] FIG. 1 shoWs a part of a mobile radio system as an 
example of the structure of a radio communications system. 
A mobile radio system in each case comprises a large 
number of mobile sWitching centers MSC, Which are part of 
a sWitching netWork (SSS—SWitching Subsystem) and are 
netWorked With one another, and/or produce access to a 
landline netWork, as Well as in each case having one or more 

base station systems BSS (BSS—Base Station Subsystem), 
Which are connected to the mobile sWitching centers MSC. 
Abase station system BSS also has at least one device RNC 
(RNC—Radio Network Controller) for assigning radio 
resources, as Well as at least one base station NB (NB— 
Node B) respectively connected thereto. A base station NB 
can set up connections via a radio interface to communica 
tion terminals or subscriber stations UE (UE—User Equip 
ment), such as mobile stations or other types of mobile and 
stationary terminals. At least one radio cell Z is formed by 
each base station NB. The siZe of the radio cell Z is generally 
governed by the range of a general signaling channel 
(BCH—Broadcast Control Channel), Which is transmitted 
by the base stations NB1, NB2 at a respectively de?ned and 
constant transmission poWer level. In the case of sectoriZa 
tion or in case of hierarchical cell structures, each base 
station NB may also supply a number of radio cells Z. The 
functionality of this structure can be transferred to other 
radio communications systems in Which the development 
described in the folloWing text can be used. 

[0021] The example in FIG. 1 shoWs a subscriber station 
UE Which is in the form of a mobile station and is moving, 
for example, at a velocity V in the radio cell Z of the base 
station NB. The subscriber station UE has set up a connec 
tion to the base station NB, on Which signals for a selected 
service are being transmitted in the uplink direction UL and 
in the doWnlink direction EL. During the connection, the 
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subscriber station UE periodically evaluates the transmis 
sion characteristics of the radio interface to the base station 
NB supplying it as Well as to other base stations NB 
surrounding the subscriber station UE in order that, if the 
transmission quality deteriorates, it can request an increase 
in the transmission poWer level from the base station NB or, 
for example, can request that its connection be sWitched to 
an adjacent base station NB. An equivalent situation applies 
if the transmission quality improves, in Which case the 
possibility to reduce the transmission poWer level is signaled 
in order to minimiZe the interference in the radio cell Z. 

[0022] The subscriber station UE controls the transmis 
sion poWer level of the base station NB by means of 
signaling messages (TPC commands), in Which, by Way of 
example, it maps a measured variation of the transmission 
characteristics into a required transmission poWer change. 
The transmission characteristics are characteriZed by a value 
SIR and BER or its mean value BERavg averaged over a 
time interval. The periodicity of the outer control loop 
“Outer Loop” may be chosen, by Way of example, as the 
time interval for the averaging process. Quality assessments 
such as the bit error rate or the frame error rate may be used, 
by Way of example, as the characteristic value BER. Radio 
measurement variables such as the path loss, an interference 
situation at the location of the subscriber station UE as Well 
as combinations of these parameters are preferably used for 
SIR. The variation of the characteristic values BER and SIR 
may also be determined additionally or alternatively on the 
basis of the general signaling channel, broadcast channel 
BCH, Which is transmitted at a constant transmission poWer 
level that is knoWn by the subscriber station. The base 
station NB carries out an identical procedure for controlling 
the transmission poWer level of the subscriber station UE. 
After appropriate evaluation of the transmission character 
istics, it signals to the subscriber station UE any increase or 
decrease in the transmission poWer level. This signaling 
takes place, according to the prior art mentioned in the 
introduction for the FDD mode of the ARIB, for example by 
means of a speci?c TPC bit (Transmitter PoWer Control). 

[0023] The frame structure for radio transmission in the 
TDD mode of the UMTS mobile radio system, in Which the 
proposed method can advantageously be used, is shoWn in 
FIG. 2. A broad frequency band is subdivided on the basis 
of a TDMA component (Time Division Multiple Access) 
into a number of time slots ts With the same time duration, 
for example 16 time slots ts0 to ts15, Which form a time 
frame fr. A frequency band B extends over a speci?c range 
of frequencies. Some of the time slots are used for signal 
transmission in the doWnlink direction DL, and some of the 
time slots are used for signal transmission in the uplink 
direction UL. An asymmetry ratio of 3:2 in favor of the 
doWnlink direction DL is illustrated, by Way of example. 
With this TDD transmission method, the frequency band B 
for the uplink direction UL corresponds to the frequency 
band B for the doWnlink direction DL. The same situation is 
repeated further carrier frequencies. The variable assign 
ment of the time slots ts for the uplink or doWnlink direc 
tions UL, DL alloWs a Wide range of asymmetric resource 
assignments to be used. 

[0024] Information from a number of connections is trans 
mitted in radio blocks Within the time slots ts. The data d is 
spread on a connection-speci?c basis With a ?ne structure, a 
spread code c, so that it is possible to separate, by Way of 
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example n connections by means of this CDMA component 
(Code Division Multiple Access) at the receiving end. The 
spreading of individual symbols of data d results in Q chips 
of duration Tchip being transmitted Within the symbol dura 
tion Tsym. The Q chips in this case form the connection 
speci?c spread code C. 

[0025] As Will also be explained in the folloWing text With 
reference to FIG. 3, the outer control loop Outer Loop is 
used in a method and a circuit not only for controlling the 
transmission poWer level of the base station NB but also for 
controlling the transmission poWer level of the subscriber 
station UE. A target value of a signal/interference ratio 
Target is determined and is in each case signaled in the outer 
control loop Outer Loop of the base station NB and of the 
subscriber station UE. The target value for the signal/ 
interference ratio Target SIR ensures an adequate transmis 
sion quality, and must be matched as appropriate to the 
current transmission conditions. The respective inner control 
loop may in this case carry out particularly rapid transmis 
sion poWer control. This rapid transmission poWer control is 
carried out via the TPC bit, Which in each case results in an 
increase or decrease in the transmission poWer level by a 
speci?c value in dB. 

[0026] By Way of example, FIG. 3 shoWs one implemen 
tation of the combination according to the invention of an 
inner control loop Inner Loop and an outer control loop 
Outer Loop in a transmitting/receiver device for the base 
station NB or else for the subscriber station UE. The 
structure corresponds to the structure in FIG. 3.5-5, page 40 
of the knoWn prior art from the ARIB. The received signals 
are ?ltered in a so-called matched ?lter, and are supplied to 
a detector device. In the illustrated example, the detector 
device is in form of a knoWn RAKE combiner. 

[0027] A signal-interference ratio SIR is determined in the 
inner control loop Inner Loop from the detected signals. The 
signal/interference ratio SIR is used for rapid transmission 
poWer control as the basis for optimum transmission poWer 
adjustment, since the interference situation at the receiver 
represents the most important criterion for reliable reception 
of the signals. 

[0028] The received signals are decoded in an outer con 
trol loop in a decoding device, for example a Viterbi 
decoder, connected doWnstream from the detector device. A 
characteristic quality value BER is then in each case deter 
mined. An average of the characteristic value BER is in this 
case formed in the present circuit. This characteristic value 
BER is then compared in the outer control loop Outer Loop 
With a target value for the characteristic quality value Target 
BER, and the difference dBER betWeen the tWo values is 
calculated. The difference dBER is then converted, for 
example by means of a Weighting factor and other possibly 
non-linear operations, to a correction value dSIR for the 
signal/interference ratio. An addition process is then carried 
out With a target value for the signal/interference ratio SIR(j) 
from a preceding control interval j. The current target value 
resulting from this for the signal/interference ratio SIR(j+l) 
or for the Target SIR is delayed in the same manner by 
means of a delay device DELAY by in this case one j-step, 
and is then taken into account for the calculation of the 
subsequent target value. The current nominal value Target 
SIR is used for rapid transmissions poWer control in the 
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inner control loop Inner Loop as the basis for increasing or 
reducing the transmission poWer level by the signaling of a 
TPC bit. 

[0029] In order to improve the transmission poWer control 
during interrupted data transmission, the folloWing text 
describes a method and an upgraded circuit, in Which 
another channel With knoWn characteristics is used for 
measurements and, furthermore, poWer control commands 
are still transmitted. 

[0030] Interrupted data transmissions occur, by Way of 
example, With UTRA-TDD, When discontinuous data trans 
mission (DTX) is used for a doWnlink transmission, that is 
to say in the so-called doWnlink. During the interruptions, 
the subscriber station UE can no longer carry out any 
measurements on the data channel. In fact, there is alWays a 
common control channel in the doWnlink connection, for 
example, the signaling or broadcast channel BCH, Which 
can be received by every subscriber station UE and Which is 
neither directional nor subject to poWer control. 

[0031] The subscriber station UE regularly measures the 
reception poWer level ELBC and the quality QBC of the 
broadcast channel BCH and, in addition, the disturbance 
poWer level of the data. As a rule, it can be assumed that this 
reception poWer level ELBC on the broadcast channel BCH, 
in particular, ?uctuates relative to the reception quality of 
data Which is received on a data channel. KnoWn algorithms 
can thus still be used for controlling the inner loop for poWer 
control of the transmission pauses, since the supply can be 
maintained using measurement values from another mea 
surement. 

[0032] During pauses in the data transmission in the 
doWnlink direction, the subscriber station UE uses in its 
inner loop the i-th virtual signal/interference ratio value: 

SIRvin(i)=RSCPvin(i)-ISCP(i). 
[0033] The index i starts from 1 for the data transmission 
frames during an interruption or transmission pause. 

[0034] RSCPVm(i) represents the virtual received signal 
poWer level, and ISCP(i) represents the interference signal 
poWer level in the associated data channel. In this case, 
furthermore 

[0035] L(0) represents the last path loss value before the 
transmission pause, and L(i) represents the current path loss. 
The path loss is obtained from the difference betWeen the 
knoWn transmission poWer level of the broadcast channel 
BCH and its measured reception poWer level. All the param 
eters in the above formulae are logarithmic, that is to say 
they can be regarded as being in dB or dBm. The value 
RSCPvin thus takes into account the most recent actually 
measured RSCP value before the interruption, the path loss 
L(i) in dB Which Was measured on the broadcast channel 
BCH, the path loss L(0) determined most recently before the 
interruption, and the sum of the poWer control commands 
TPC(k) in dB over i-1 frames during the interruption. In the 
case of a TPC bit With only tWo logic states 0 and 1, it is 
possible, by Way of example, to use the TPC bit “1” for an 
increase and the TPC bit “0” for a decrease by one step of 
magnitude x dB, that is to say TPC=+x or —x, respectively. 

[0036] During interruptions, the TPC commands are cal 
culated by means of these virtual signal/interference ratio 
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measurements, Which are based, by Way of example, on the 
measurement of the reception power level of the broadcast 
channel BCH, in the same Way as Would otherWise be done 
by means of the actual signal/interference ratio measure 
ments in the case of an active data channel. 

[0037] In the example of the circuit sketched in FIG. 3, 
signals from the broadcast channel BCH are investigated in 
the detector device, in the event of an interruption in the data 
signal, in a corresponding Way instead of signals from the 
data channel. 

[0038] It is also possible for the calculation of the poWer 
control commands in the UE to take account of the fact that 
there is a delay representing a number of time slots betWeen 
the time slot for the broadcast channel BCH and the time slot 
for the data channel. This delay can result in an estimate 
Which is based on the broadcast channel time slot having a 
loW con?dence factor for the data time slot. Longer-term 
time averaging of the measurement values on the broadcast 
channel BCH may therefore be carried out, depending on the 
delay. This means that, if there is a long delay, the current 
measurement value is given a loW Weighting in comparison 
to this mean value While, if the delay is short, the current 
measurement value is given a stronger Weighting. Since the 
uplink and doWnlink in a TDD system are reciprocal, the 
nature of the Weighting can also be transferred from the 
Weighting as is used, for example, for the open poWer 
control loop in the uplink direction. 

[0039] An example of the pro?le of the reception poWer 
level of the broadcast channel BCH can be described as 
folloWs. If no more data is being received, the inner and the 
outer poWer control loops are maintained using measure 
ments on the broadcast channel BCH. These measurements 
are interpreted relative to the quality Qo (for example the bit 
error rate), the reception poWer level ELBC of the broadcast 
channel BCH and the disturbance poWer level To immedi 
ately before the interruption in the data transmission. If the 
signal/interference ratio SIR of the most recently received 
signal section of the data differs from the signal/interference 
ratio nominal value SIR-target, then this is taken into 
account by means of an appropriate correction, With the 
most recent “correct” poWer control command preferably 
being taken into account in the method and algorithm 
described in the folloWing text. The inner loop noW mea 
sures the difference betWeen the reception poWer level of the 
broadcast channel BCH and the most recently measured 
poWer level Po. This and the further measured disturbance 
poWer level Which Would occur if data Were still present are 
used to calculate a virtual signal/interference ratio value 
STRvirt, Which is compared With the most recently calcu 
lated signal/interference ratio nominal value SIR-Target for 
data. Depending on the poWer control stepWidth, any change 
in the difference leads to poWer control commands “TPC 
Commands” Which are transmitted to the transmitter or to 
the base station NB. 

[0040] In the example of a circuit as illustrated in FIG. 3, 
signals from the broadcast channel BCCHBCH are investi 
gated in the detector device in the event of an interruption in 
the data signal, in a corresponding manner, instead of signals 
from the data channel. 

[0041] The folloWing text is based on a control system 
example With an assumed stepWidth of 1 dB. Initially, the 
reception poWer level rises continuously by 10 dB at a rate 
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of 1 dB/frame, then by 20 dB at 2 dB/frame, before then 
remaining constant at Po=+30 dB. The disturbance poWer 
level over the ?rst 15 frames is constant, and then rises by 
2 dB per frame to Io=—10 dB. 20 commands to reduce the 
transmission poWer level by 1 dB are sent successively from 
the mobile station UE, folloWed by commands to leave the 
transmission poWer level constant. 

[0042] If the command for a constant transmission poWer 
level in the communications system or in one of the stations 
involved should not be implemented, a higher and a loWer 
transmission poWer level can be signaled alternatively. The 
sum S or A0 of the transmitted poWer control commands 
thus folloWs the difference betWeen SIRVirt relative to SIR 

target‘ 

[0043] In one preferred embodiment, the TPC commands 
received in the meantime are added up in the transmitter, and 
the sum is stored. After a transmission pause, the ?rst signal 
section of the data is transmitted at the poWer level 
S*stepWidth+‘most recent transmission poWer level before 
the transmission pause. In some circumstances, the trans 
mission poWer level may also be corrected, if the rate 
matching has changed since the last transmission. Further 
more, the transmission poWer level also has an externally 
adjustable correction term applied to it. 

[0044] In one preferred embodiment, the TPC commands 
received in the meantime are advantageously added up in the 
correction term as Well, and the sum is stored. After a 
transmission pause, the ?rst signal section of the data is 
transmitted at the poWer level S*stepWidth+‘most recent 
transmission poWer level before the transmission pause. In 
some circumstances, the transmission poWer level may also 
be corrected, if the rate matching has changed since the last 
transmission. Furthermore, the transmission poWer level 
also has an externally adjustable correction term applied to 
it. 

[0045] The correction term also advantageously takes 
account of any change in the rate matching and/or channel 
coding. If, by Way of example, less data is transmitted in a 
frame, then this data can be better protected, resulting in 
better quality after the decoding process, for the same SIR. 

[0046] Errors can occur in the transmission of the TPC 
commands from the mobile station UE to the base station 
NB, so that the base station NB may not be able to read or 
decode the commands. This results in uncertainties in the 
sum calculation ZTPC(k). HoWever, it can be assumed that, 
statistically, both “higher” and “loWer” commands are lost, 
so that the effects are cancelled out. Furthermore, the 
receiver can take account of a certainty supplement or safety 
deduction in the transmission poWer level, depending on the 
number of commands Which cannot be decoded. 

[0047] If the transmission is interrupted in the uplink 
direction, this results in a situation in Which, although the 
mobile station UE can carry out all the measurements, it 
cannot, hoWever, transmit the poWer control commands that 
are produced to the netWork (node B). In this situation, one 
embodiment provides for the mobile station UE to add up all 
the generated poWer control commands TPC. The running 
sum may be transmitted either periodically or on the basis of 
a speci?c stimulus, for example a threshold being exceeded, 
via, for example, channels at a higher level to the base 
station NB. Alternatively or additionally, it is possible to 
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provide for the sum to be transmitted to the base station NB 
after the resumption of data transmission. Alternatively, 
instead of the sum, the difference betWeen SIRtarget and SIR 
or SIRvirt at the transmission time may also be transmitted. 

[0048] In addition to the inner control loop described 
above, the outer control loop can also continue to run. The 
outer control loop detects differences Which cannot be 
regulated out by the signal/interference ratio SIR. By Way of 
example, With the same signal/interference ratio SIR, the 
quality of a signal may differ if the transmission channel or, 
for example, the velocity of the mobile station UE changes. 
In situations such as this, the outer control loop has to folloW 
the nominal value SIRtarget of the inner control loop. In order 
to ensure this mechanism takes place even With measure 
ments on the broadcast channel BCH, the quality of the BCH 
must take account of the difference betWeen the current 
signal/interference ratio on the broadcast channel (SIRbc(i)) 
and its initial value (SIRbc(0)). 

[0049] The outer control loop takes the initial quality 
value of the broadcast channel BCH at the start of the 
transmission pause as a nominal variable, and compares the 
current quality value of the broadcast channel BCH With 
this, in order in this Way to derive a nominal value SIR-target 
for the signal/interference ratio SIR for the inner control 
loop. This process should also take account of the fact that 
the signal/interference ratio SIR of the broadcast channel 
BCH may have changed, and its quality may then also have 
changed. This effect on the quality of the signal of the 
broadcast channel BCH should be compensated for in an 
appropriate manner. If the signal/interference ratio SIR on 
the broadcast channel BCH differs from the initial value by, 
by Way of example, 3 dB in the upWard direction, then the 
quality Q before the comparison With the initial quality 
value Qo is corrected using the value dQ, Which is obtained 
from a signal/interference ratio SIR Which is 3 dB too high. 
This compensation process decouples the in?uence of the 
signal/interference ratio SIR from the in?uence of the chan 
nel. This means that if, after the correction by dQ, there is 
still a difference betWeen the initial quality value Q0 and the 
correct broadcast channel quality value QBC+dQ, then this 
difference is due purely to changes in the transmission 
channel. 

[0050] The association of a correction value dQ With a 
difference in the signal/interference ratio SIR may be read 
from a table or matrix. The entries in the matrix may be 
derived automatically from previous empirical values, or 
may be predetermined in a ?xed manner. 

1. A method for transmission poWer control in a radio 
communications system having at least one ?rst and one 
second station (UE, NB) Which communicate With one 
another at least at times, in Which 

a receiving one of the tWo stations (UE, NB) determines 
the reception poWer of a signal Which is sent from the 
other station (NB, UE), and 

the transmitting station (NB) transmits a poWer control 
instruction (TPC bit), characteriZed in that 

the receiving station uses a signal (BCH) Which is inde 
pendent of communication data in order to determine 
the poWer control instruction (TPC bit). 

2. The method as claimed in claim 1, in Which the poWer 
control instruction is determined during active communica 
tion by means of a signal Which is dependent on commu 
nication data. 
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3. The method as claimed in claim 1 or 2, in Which the 
poWer control instruction is determined during interrupted 
communication by means of the signal Which is independent 
of communication data. 

4. The method as claimed in one of the preceding claims, 
in Which the communication method supports a TDD or 
FDD method. 

5. The method as claimed in one of the preceding claims, 
in Which 

the receiving station (UE) is a communication terminal, in 
particular a mobile station, Which transmits the poWer 
control instruction (TPC bit) in an uplink connection 
(UL) to the transmitting station (NB), in particular a 
base station. 

6. The method as claimed in one of the preceding claims, 
in Which 

poWer control instructions (TPC bits) are transmitted 
during existing and interrupted data communications. 

7. The method as claimed in one of the preceding claims, 
in Which 

the values of a large number of individual poWer control 
instructions (TPC bits) are added up in the receiving 
and/or transmitting station (UE, NB) to form a sum as 
a poWer control instruction. 

8. The method as claimed in claim 7, in Which the sum is 
used as poWer control instructions for poWer control. 

9. The method as claimed in claim 7 or 8, in Which 

the sum is transmitted at regular or irregular intervals or 
before the resumption of a communications connection 
to the transmitting station. 

10. The method as claimed in one of the preceding claims, 
in Which 

the poWer control instruction (TPC bit) is corrected by 
means of a correction value. 

11. The method as claimed in claim 10, in Which the 
correction value represents a safety supplement or safety 
deduction based on the, in particular estimated, detection 
certainty of the received poWer control instructions (TPC 
bits). 

12. The method as claimed in claim 10 or 11, in Which the 
correction value takes account of changed rate matching 
and/or channel coding. 

13. The method as claimed in one of the preceding claims, 
in Which 

a Weighting betWeen the current path loss and a long-term 
path loss is taken into account When producing the 
poWer control instructions. 

14. The method as claimed in one of the preceding claims, 
in Which 

the poWer control instructions (TPC bits) are processed in 
an inner control loop in the transmitting station. 

15. A radio communications system having at least one 
?rst and one second station (UE, NB), Which communicate 
With one another, for carrying out the method as claimed in 
claim 1. 

16. A communication station for a radio communications 
system as claimed in claim 15 and/or for carrying the 
method as claimed in claim 1, With the communication 
station being a communication terminal, in particular a 
mobile station (UE) or a base station (NB). 

* * * * * 


